1. Introduction* According to the Reiner-Rivlin theory of non-Newtonian fluids, 1 the stress tensor t) is given in terms of the rate of strain tensor d) by relations of the form
where p is an arbitrary hydrostatic pressure, the ^' s are essentially arbitrary differentiable functions of (2) 11= -dfii, IΠ^det dj, Li and dj satisfies the incompressibility condition
(3) d\=0. The tensors dj and t) are both symmetric.
It is known [2] that the characteristic directions of the corresponding equations of motion are the unit vectors v % satisfying
where Since F(vι) is a continuous function of v 4 on the compact set ^=1, a necessary and sufficient condition that no real characteristic directions exist is that F(v t ) be of one sign for all unit vectors. Using this fact, we obtain simpler necessary conditions which are shown to be sufficient when We restrict our attention to unit vectors v t which are perpendicular to an eigenvector of d) and note that Ffa), being a continuous function of u i9 must be of one sign for all unit vectors in order that no real characteristic directions exist. Given any unit vector v % perpendicular to an eigenvector e % corresponding to d 3 , we may introduce a rectangular Cartesian coordinate system such that, at a point, v % is parallel to the positive a^-axis and e % is parallel to the # 3 -axis.
Then
where φ is the angle between v % and an eigenvector corresponding to d t . Making these substitutions in F(^) f given by (4), we obtain, by a routine calculation,
which must be of one sign for all real angles φ. This is clearly true if and only if it is of the same sign for φ = 0 and φ = 7r/4. That is, either ( 7 ) and (8) 3 an "dll or (7) and (8) and (10) holds with the inequality reversed. Now (11) cannot hold for all i and j, so this possibility is ruled out. We thus have THEOREM 1. A necessary and sufficient condition that no real characteristic directions exist is that ί 1 (^i)>0; in order that there exist no real characteristic directions perpendicular to an eigenvector of d), it is necessary and sufficient that the inequalities (9) and (10) hold.
For (9) and (10) to hold, it is necessary and sufficient that either (12) and (is)
or (14) and (15) dJ+dSdl θΠ 011 *8IΠ 0Πl
3. Equivalent conditions. Let t t denote the eigenvalues of the stress tensor corresponding to the eigenvalue d i of d mn so that from (1),
From (2) and (5),
π (ί, j, kΦ).
Using (16) and (17) 
and β(ί tor (ti-tJKdi-djXO and d^-t^d^-d^^KO (i,j,kΦ) .
When (12) holds, the stress power Φ, given by is negative, a possibility which many writers exclude on thermodynamic grounds.
4. The case ^=0. When ^^0, J^Γ^O, the characteristic equation (4) 
=
If dai=0((Z 81 = 0), δ t2 (δ i3 ) is an eigenvector of d tJ .
If d^d^ΦO, d 3d =d n , the vector with components (0, eZ 31 , -d 21 ) is an eigenvector of d iJ9 whence follows THEOREM 4. The vectors v i9 d iό v j , d\d Um y m can he linearly dependent only when v t is perpendicular to an eigenvector of d].
Theorems 3 and 4 imply that, when ^f = 0, we will have F(v«)>0 for all unit vectors ^ if and only if .F(i^)>0 for each unit vector v i which is perpendicular to an eigenvector of d). From Theorem 1, we then deduce THEOREM 5. When j^ = 0, a necessary and sufficient condition that there exist no real characteristic directions is that the inequalities (9) and (10) hold.
